TaxonomicCharacterization
THE JOURNAL OF ANTIBIOTICS JULY 1992 Morphological and physiological characteristics of strain MJ244-SF1 were examined according to the methods described by Shirling and Gottlieb8*, and Waksman9).
Fermentation of Benarthin Strain MJ244-SF1 was stored and maintained on slants of yeast starch (YS) agar consisting of soluble starch 1.0%, yeast extract 0.2%, and Difco Bacto agar 1.7%, pH 7.0. A loopful of mycelial suspension from a slant culture of strain MJ244-SF1incubated for 10 days was inoculated into a 500-ml Erlenmeyer flask containing 1 10ml of a medium consisting of galactose 2.0%, dextrin 2.0%, Bacto-Soytone (Difco) 1.0%, corn steep liquor 0.5%, (NH4)2SO4 0.2%, and CaCO3 0.2% (adjusted to pH 7.4 using 6n NaOH before sterilization, 120°C, 20 minutes). The inoculated flask was incubated at 27°C for 24 hours on a rotary shaker (180rpm). Twoml of the seed culture were transferred to 110ml of the same medium in a 500-ml Erlenmeyer flask and were cultured for approximately 48 hours under the same conditions.
Isolation of Benarthin
The purification procedures for benarthin are shown in Scheme1. After 2 days of incubation at 27°C, the fermentation broth was separated from the mycelium by filtration. The inhibitor in the broth filtrate (4 liters) was adsorbed onto an activated carbon column (500ml). The column was washed with water and was eluted with 60% aq Me2CO(pH 9.0). The active fractions were pooled and concentrated under reduced pressure to remove Me2CO and the solution containing benarthin was adsorbed onto a column of Diaion HP-20 (Mitsubishi Chemical Industries Limited) (200 ml). The column was washed with water and was eluted with 50%aq Me2CO. The eluate fractions containing benarthin were concentrated under reduced pressure to give a crude powder (2.85g).
A solution of this crude powder in water was chromatographed using a Sephadex G-10 column. The active fractions were concentrated to give a crude powder (500 mg). The crude powder was subjected to CPC.The chromatography was performed using a CPCapparatus model NMF(Sanki Engineering Limited) employing the following conditions: BuOH -AcOH -H2O (upper phase stationary, 750 : 50 : 750), 4 ml/minute, 1,000 rpm, 20°C, detection 254 nm, 6 ml fractions. The fractions containing benarthin were collected and concentrated to a small volume and were lyophilized to give a colorless powder of benarthin acetate (396 mg).
In order to obtain the benarthin HC1salt for elemental analysis, benarthin (30mg) was dissolved in 0. 1 n HC1(3 ml) and the solution was lyophilized to give the benarthin HC1salt as a colorless powder (28 mg).
Assay for PG-peptidase and Inhibitory Activity PG-peptidase activity was assayed by a modification of the method of Exterkate10). The reaction mixture (total 0.2ml) contained 0.1 ml of phosphate buffer pH 7.6 (0.2m K2HPO4buffer-0.1 m EDTA-0.01 m dithiothreitol, 5 : 1 : 1), 0.02ml of 5mMPG-NAand 0.06ml of water or aqueous solution containing the test compound. The mixture was incubated at 37°C for 3 minutes and 0.02 ml of PG-peptidase solution (0.17u) was added. The reaction mixture was incubated at 37°C for 60 minutes and was treated with 0.01 ml of 16mMNaIO4 solution. After 15 minutes, the enzymatic reaction was terminated by the addition of0.1 ml of 1 m sodium citrate buffer solution (pH 4.0) containing 10% Tween 20 and 0.2% Fast garnet GBC. After allowing the mixture to stand at room temperature for 15 minutes, the absorbance at 525 nmwas measured.
The percent inhibition was calculated by the formula (A-B)/A x 100, where A is the value obtained in the enzymatic assay without an inhibitor and B is that with an inhibitor. The IC50 value is the concentration of inhibitor at 50% inhibition of enzyme activity.
Results and Discussion
Taxonomyof the Producing Organism The color names used in this table were based on the Color Standard (Nihon Shinkisai Co., Ltd.). in size with smooth surfaces. No spiral formations or whirl-formations were observed. Soluble pigments were yellowish and were mixed with melanoid pigments. The whole-cell hydrolysate of the strain was found to contain L,L-diaminopimelic acid.
On the basis of its characteristics, strain MJ244-SF1was considered to belong to the genus Streptomyces. Amongthe knownspecies of Streptomyces, S. xanthophaeus is considered to be most similar to the strain MJ244-SF1. The comparison of strain MJ244-SF1 and S. xanthophaeus is summarized in Table 2 . As is apparent from data presented in Table 2 , the taxonomic features of S. xanthophaeus IMC S-0121 were very similar to those of strain MJ244-SF2except for the coagulation and peptonization of skim milk. Moreover, the published descriptions of S. xanthophaeus9jl l) are similar to those of MJ244-SF1. Therefore, strain MJ244-SF1 was classified and designated as S. xanthophaeus MJ244-SF1.
Fermentation and Isolation S. xanthophaeus MJ244-SF1was cultured in Erlenmeyer flasks at 27°C for 2 days on a rotary shaker. Growth, pH and consumption of carbohydrates are plotted in a time course study of the fermentation (Fig. 1) . The maximumpeak of benarthin production in the flasks was obtained at 2 days, thereafter the production decreased with a pH change to alkaline. The flow diagram for the isolation is shown in Scheme 1. The yield of pure benarthin acetate was 396mgfrom 4 liters of broth filtrate. Production and isolation Benarthin (colorless powder) 396mg, \C5O =2nglm\ A:m=3.3x l0"5M, tf/=1.2x l(T6M. Biological Activities The inhibitory activity (IC50) of benarthin was determined to be 2.0 /ig/ml against PG-peptidase. As shown in Fig. 2 , the inhibition of benarthin against PG-peptidase was competitive with substrate and the Ki and Kmvalues were 1.2 x 10~6mand 3.3 x 10"5m, respectively12). It had no antimicrobial activity at 100^g/ml. Benarthin had a low toxicity; no deaths occurred after its intravenous injection at lOOmg/kg tomice.
